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Effect of peripheral obestatin on food intake and
gastric emptying in ghrelin-knockout mice
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Background and purpose: The finding that obestatin, a peptide encoded by the ghrelin gene, opposes ghrelin’s stimulatory
effect on food intake and gastric emptying has been questioned. The effect of obestatin has been mostly investigated in fasted
rodents, a condition associated with high blood levels of ghrelin which may mask the effect of obestatin. We therefore
investigated the effect of obestatin on food intake, gastric emptying and gastric contractility in ghrelin knockout mice.
Experimental approach: The effect of obestatin on 6-h cumulative food intake was studied in fasted wildtype (ghrelin*/*)
and ghrelin knockout (ghrelin™/~) mice. In both genotypes, the effect of obestatin and/or ghrelin was studied in vivo on gastric
emptying measured with the '*C-octanoic acid breath test and in vitro on neural responses elicited by electrical field
stimulation (EFS) of fundic smooth muscle strips.

Key results: Administration of obestatin did not influence fasting-induced hyperphagia or gastric emptying in both genotypes.
Injection of ghrelin accelerated gastric emptying in ghrelin™/* and ghrelin™/~ mice but the effect was not reversed by co-
injection with obestatin. In fundic strips from ghrelin */* and ghrelin~"~ mice, ghrelin increased EFS-induced contractions, but
obestatin was without effect. However, co-administration with obestatin tended to reduce the excitatory effect of ghrelin in
both genotypes.

Conclusions and implications: In ghrelin™/~ mice, obestatin failed to affect food intake and gastric motility. These results
suggest that endogenous ghrelin does not mask the effect of obestatin and confirm that obestatin administered peripherally is
not a major regulator of satiety signalling or gut motility.
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Introduction

In 1999, the endogenous ligand of the growth hormone
secretagogue receptor was cloned from the stomach and
named ghrelin (Kojima et al., 1999). This 28-amino-acid
peptide characterized by an unique octanoyl group at Ser® is
not only a positive regulator of the somatotropic axis
(Kojima et al., 1999; Wren et al., 2000), but is now considered
as the first systemically active orexigenic hormone that
induces weight gain by stimulating food intake (Nakazato
et al., 2001; Druce et al., 2006) and promoting adipogenesis
(Tschop et al., 2000). In addition, ghrelin has profound
effects on gastric emptying, which may contribute to
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appetite signalling (Asakawa et al., 2001; Depoortere et al.,
2005; Kitazawa et al., 2005; Tack et al., 2005).

Using a bioinformatic approach, it was recently demon-
strated that preproghrelin also encodes another peptide
secreted from the stomach, named obestatin (Zhang et al.,
2005). This peptide was reported to have effects opposite to
those of ghrelin, that is, it inhibits food intake, body weight
gain, gastric emptying and jejunal contractility (Zhang et al.,
2005). In the same paper, it was claimed that obestatin is
the endogenous ligand of the GPR39 receptor, a receptor
structurally related to the motilin—ghrelin—neurotensin re-
ceptor family of G-protein-coupled receptors. Even before
the discovery of obestatin, Moechars et al. (2006) reported
altered control of food intake and gastrointestinal motility in
GPR39-knockout mice. A few months after its discovery, the
biological effect of obestatin and its identity as the natural
ligand for GPR39 had already become the subject of intense
research and controversy. Indeed, several groups (Lauwers
et al., 2006; Chartrel et al., 2007; Holst et al., 2007) reported



that obestatin is not the native ligand of the GPR39 receptor,
since in their experiments obestatin did not bind to GPR39-
transfected cells and did not have any effect in various
functional assays in this cell line. In a recent technical
comment in Science, Zhang et al. (2007) admitted that their
initial batch of obestatin contained impurities. With the
purified obestatin they could not repeat obestatin binding
and signalling in GPR39 receptor-transfected cells, but could
repeat their original in vivo findings (decreased food intake,
gastric emptying, body weight gain). However, the vast
majority of subsequent studies, except four, could not
reproduce the anorexigenic effects of obestatin either after
intraperitoneal or after intracerebroventricular administra-
tion (Gourcerol and Taché, 2007; Gourcerol et al., 2007).
Moreover, convergent evidence is also present for a lack of
effect of obestatin on gastrointestinal motility, since none of
the studies published so far could mimic the inhibitory
effects seen with obestatin on gastric emptying in vivo and on
the contractile activity of jejunal muscle strips in vitro
(Gourcerol et al., 2006; Bassil et al., 2007; De Smet et al.,
2007).

In most studies, the effect of obestatin on food intake and
gastric emptying has been investigated in fasted rodents, a
condition associated with the highest endogenous circulat-
ing levels of ghrelin (Tschop et al., 2000). We hypothesized
that during these conditions obestatin’s anorexigenic effects
may be masked by the orexigenic effects of endogenous
ghrelin and may vary according to the time of administra-
tion. We therefore tested the effect of obestatin on food
intake, gastric emptying and in vitro gastric contractility in
wild-type and ghrelin-knockout (ghrelin*/~) mice and
investigated whether administration of obestatin could
counteract the effects of exogenously applied ghrelin in
these models.

Materials and methods

Animals

All animal procedures and experiments were approved by
the Ethical Committee for animal experiments of the
Catholic University of Leuven.

Male (25-30 weeks/30-35g) wild-type (ghrelin*/*) and
ghrelin~/~ mice (C57Bl/6 genetic background) were devel-
oped by Lexicon Genetics Incorporated (The Woodlands, TX,
USA). The generation of the ghrelin~/~ mice was previously
described in detail by De Smet et al. (2006). Mice were
housed in a temperature-controlled environment (20-22 °C)
under a 12h:12 h light:dark cycle, with lights on at 7 hours
and off at 19 hours. Standard commercial mouse chow
(Ssniff, Soest, Germany; 12.8MJkg ') and tap water were
available ad libitum.

Experimental methods

Effect of obestatin on cumulative food intake.
obestatin on food intake was investigated in ghrelin
(n=7)and ghrelin*/ ~ (n=7) mice in a cross-over design (4-day
time interval). Fasted (18 h) mice were injected intraperi-
toneally (i.p.) with either vehicle (0.9% NaCl) or obestatin
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(60, 125, 250 or 500 nmol kg’l). The doses were selected on
the basis of the doses shown to be effective in the study by
Zhang et al. (2007). Mice were group-caged before start of the
experiment, and were habituated twice weekly during 3
weeks before the start of the experiment, to the intraperi-
toneal injections and the single housing. Immediately after
the injection, mice were given free access to a pre-weighed
amount of food. Food intake was measured at 30 min, 1, 2, 3,
4, 5 and 6h after the injection. Cumulative food intake was
calculated and plotted as a function of time.

Effect of obestatin on gastric emptying. Gastric emptying was
measured in ghrelin®/* (n=12) and ghrelin™~ mice
(n=12) by the *CO, octanoic acid breath test as described
by Kitazawa et al. (2005). On the day of the experiment,
fasted mice (overnight for 19h with free access to water)
were injected i.p. with 0.1 ml vehicle (0.9% NacCl), ghrelin
(60nmol kg™ !), obestatin (60, 125 or 250nmolkg ') or the
combination of ghrelin (60nmolkg~!) and obestatin
(125nmolkg™"). After injection, the mice were put in an
airtight plastic tube, which was adapted with an inlet valve
and through which a continuous airflow (80% N5, 20% O,
360 ml min~!) was maintained. The air outflow was bubbled
through a vial containing a CO, trapper. Fifteen minutes
after injection, the mice received a test meal (0.2 g) of chow
and baked egg yolk, doped with 0.01 pCi C octanoic acid.
Sampling of the exhaled breath was performed every 5 min
during the first 30 min and then every 15min for the next
3.5h. From the “CO, excretion curve, two parameters,
gastric half excretion time (Thay¢) (time at which 50% of the
total amount of '*CO, was excreted) and lag time (Ti,g)
(initial delay in gastric emptying due to the time required for
the stomach to grind the meal into fine particles), were
calculated as described earlier (Kitazawa et al., 2005). The
time interval between two breath tests was set at 3-4 days.
The mice were trained to adapt to the experimental
conditions before the start of the experiments.

Contractility studies. Ghrelin™/* (n=8) or ghrelin™/~ (n=28)
mice were killed by cervical dislocation. The stomach was
removed and rinsed with ice-cold saline. Fundic muscle
strips (10 x 2mm) freed from mucosa were cut and sus-
pended along their circular axis in an organ bath containing
Krebs buffer (37°C) (120.9mM NaCl, 2mM NaH,POy,,
15.5mM NaHCO;, 5.9mMm KCl, 1.25mM CaCl,, 1.2mM
MgCl,, 11.5mM glucose) gassed with 95% O, and 5% COx.
After equilibration at optimal stretch, electrical field stimu-
lation (EFS) was applied via two parallel platinum rod
electrodes with a Grass S88 stimulator (Grass, Quincy, MA,
USA). Contractions were measured with an isometric force
transducer/amplifier (Harvard Apparatus, South Natick, MA,
USA), recorded on a multicorder and sampled for digital
analysis with the Windaq data acquisition system and a DI-
2000 PGH card (Dataq Instruments, Akron, OH, USA).

The maximal contractility of each strip was investigated by
applying pulse trains (pulse 1 ms, train 10s, 6 V) at increasing
frequencies of stimulation (0.5, 1, 2, 4, 8, 16 and 32 Hz).
Each pulse train was followed by a 90-s interval. The effect
of obestatin and ghrelin was tested during continuous
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stimulation. The frequency of EFS was set to obtain sub-
maximal off-contractions (between 30 and 60% of the
maximum as determined from the individual frequency
spectra). When stable responses were obtained, obestatin
(1nM or 1pM) and/or ghrelin (1 uM) were added to the tissue
bath to investigate their effect on neuro-effector transmission.

For data analysis, following compound administration the
averages of five consecutive off-responses (calculated as area
under the curve) to EFS stimulation were measured over a 50-
min period to obtain five separate data points. The change in
response was then calculated by subtracting the baseline
activity determined by averaging the mean of five consecu-
tive off-responses before addition of the compounds. All
responses were normalized for the cross-sectional area of the

strips and expressed in gmm 2.

Statistical analysis

Data are expressed as meanz*s.e.mean. The effect of
exogenous obestatin or ghrelin on food intake, gastric
emptying and contractility changes was analysed by
repeated-measures analysis of variance analysis, with one
(treatment) or two (time and treatment) repeated-measures
factors. In case of significant factor effects, a Newman-Keuls
post hoc test was performed. Data were analysed with
Statistica 6.0 (StatSoft, Tulsa, OK, USA) and significance
was accepted at the P<0.0S level.

Materials
Obestatin  (H,N-FNAPFDVGIKLSGAQYQQHGRAL-CONH,;
Eurogentec, Seraing, Belgium) and rat ghrelin (Tocris

Bioscience, Bristol, UK) were dissolved in 0.9% NaCl and
0.1% bovine serum albumin, aliquoted and stored at —20 °C.
Immediately before the start of the experiments, obestatin
and ghrelin were diluted in 0.9% NaCl to reach the final
concentration.

Results

Effect of obestatin on food intake in ghrelin™'* and

ghrelin™~ mice

The effect of intraperitoneal injection of obestatin was
tested in ghrelin®/* and ghrelin™/~ mice fasted for 18h.

obestatin 60 nmol.kg™!

In vehicle-treated mice, food intake did not differ (P=0.19)
during the first 30 min after an overnight fast, and amounted
to 0.64+0.10 and 0.82 +0.07 g, respectively, in ghrelin */*
and ghrelin~/~ mice. Also the cumulative feeding response
after 6 h did not differ between both genotypes (ghrelin */*:
1.97+0.15 g, ghrelin~/~: 2.14 £ 0.22 g). Injection of obestatin
at doses ranging between 60 and 500nmolkg ' did not
influence fasting-induced hyperphagia monitored between
30min and 6h post-injection in either the mutant or the
wild-type mice (Figure 1).

Effect of obestatin on gastric emptying in ghrelin*’/* and
ghrelin™~ mice

In vehicle-injected ghrelin */* and ghrelin™~ mice, the Ty
and Ty,¢ did not differ significantly between both genotypes
(Figure 2). Injection of obestatin at doses ranging between
60 and 250nmolkg~' did not affect the gastric emptying
parameters either in the knockout mice (P=0.34) or in their
wild-type littermates (P=0.26) (Figure 2).

Administration of ghrelin at 60nmolkg ' accelerated
gastric emptying and decreased Thas in ghrelin®/*
(P<0.05) and ghrelin’/’ mice (P<0.01) (Figure 3). To
investigate whether obestatin could antagonize ghrelin’s
effect on gastric emptying, obestatin (125nmolkg~') was
co-injected with ghrelin (60nmolkg™"). Co-injection with
obestatin could not reverse the effect of ghrelin on gastric
emptying. Emptying was still accelerated in ghrelin™/*
(P=0.52 vs ghrelin alone) and ghrelin~/~ mice (P=0.15 vs
ghrelin alone) (Figure 3). Similar results were observed for
Tiag (Figure 3).

Effect of obestatin on neural smooth-muscle responses in fundic
strips from ghrelin™’* and ghrelin™'~ mice

Electrical field stimulation of fundic strips from wild-type
mice resulted in on-relaxations, on-contractions and off-
contractions (Figure 4). The magnitude of the on-relaxa-
tions, which appeared between 2 and 16 Hz, was similar in
both genotypes. On-contractions were only apparent at
32Hz and were higher in ghrelin™/~ than in ghrelin™/~
mice (Figure 5). No significant differences were observed
between both genotypes regarding the off-contractions,

obestatin 250 nmol.kg™!

8- NaCl obestatin 125 nmol.kg! —e— obestatin 500 nmol.kg™!
o 251 ghrelin*/+ o 257 ghrelin™-
3 g
€ 2.0+ € 2.0
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Figure 1

500 nmol kg~") was injected i.p. in overnight fasted ghrelin */*

0 1 2 3 4 5 6 7
Time (hours)

Effect of obestatin on cumulative food intake in fasted ghrelin*/* and ghrelin™/~ mice. Saline or obestatin (60, 125, 250,
and ghrelin™~ mice and food intake was monitored during 6 h. Results are the

mean + s.e.mean of seven mice from each genotype. l.p., intraperitoneally.
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Figure 2 Effect of obestatin on gastric emptying in ghrelin™/* and ghrelin™/~ mice. Saline or obestatin (60, 125, 250 nmolkg~"') was
injected i.p. in overnight fasted ghrelin*/* and ghrelin™/~ mice. The '*C octanoic acid-enriched solid meal was given 15 min after injection
and gastric emptying was measured with the 14CO, breath test during the next 4 h. T,y (left) and T4 (right) were calculated from the CO,

excretion curves. Results are the mean + s.e.mean of 12 mice from each genotype. l.p., intraperitoneally; Tha;, gastric half excretion time; T,
lag time.
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Figure 3 Effect of obestatin on the pro-kinetic effects of ghrelin in ghrelin™/* and ghrelin™/~ mice. Saline, ghrelin (60 nmolkg™') or a
combination of ghrelin (60 nmolkg™") and obestatin (125 nmolkg™") was injected i.p. in overnight fasted ghrelin*/* and ghrelin=/~ mice.
The C octanoic acid-enriched solid meal was given 15 min after injection and gastric emptying was measured with the '“CO, breath test
during the next 4 h. Ty (left) and T4 (right) were calculated from the CO; excretion curves. Results are the mean *s.e.mean of 12 mice from

each genotype. *P<0.05; **P<0.01 vs NaCl-injected mice. I.p., intraperitoneally; Ty, gastric half excretion time; Tj,g, lag time.
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Figure 4 Representative tracing of responses elicited by EFS of
fundic smooth-muscle strips from ghrelin*/* mice at increasing
frequencies of stimulation. EFS, electrical field stimulation.

which appeared after cessation of stimulation over the entire
frequency spectrum (Figure 5).

The effect of obestatin was investigated during continuous
stimulation at 8 Hz in strips from ghrelin */* and ghrelin~/~
mice. A representative tracing is shown in Figure 6. Obes-
tatin at 1nM or 1puM did not affect EFS-induced neural

off-responses in strips from both genotypes (Figure 6). The
effect of obestatin on the excitatory effects induced by
ghrelin was also tested. Ghrelin (1 pM) increased EFS-induced
off-responses (P<0.01 vs vehicle) in both genotypes
(Figure 7). Co-administration of 1uM ghrelin with 1nM of
obestatin still enhanced EFS-induced off-contractions in
both ghrelin*/* (P<0.001 vs vehicle) and ghrelin™/~ mice
(P<0.01 vs vehicle) (Figure 7). In contrast, in the presence of
1 uM obestatin, the excitatory effect of 1 pM ghrelin tended to
be blocked in ghrelin */* (P=0.06 vs vehicle) and ghrelin~/~
(P=0.07 vs vehicle) mice, but this did not reach statistical
significance.

Discussion

In both wild-type and ghrelin~'~ mice, peripheral adminis-
tration of obestatin failed to inhibit food intake and gastric
motility in vivo and in vitro. It is therefore unlikely that
endogenous ghrelin levels counteract and mask the effect of
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Figure 5 Comparison of the responses elicited by EFS of fundic smooth-muscle strips from ghrelin
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Figure 6 Representative tracing showing the effect of obestatin on
neural responses in fundic smooth-muscle strips from ghrelin ™/~
and ghrelin™~ mice. Strips from mouse fundus were continuously
stimulated by EFS at 8 Hz. When stable responses were obtained,
obestatin (1nM) was added and 12 stimulations later obestatin
(1 uMm). EFS, electrical field stimulation.

exogenously applied obestatin. Although in vitro obestatin
tended to reduce the excitatory neural responses evoked by
ghrelin in fundic strips, in vivo obestatin (intraperitoneal)
failed to block the pro-kinetic effects of ghrelin on gastric
emptying. Our results therefore suggest that obestatin
administered peripherally is not an important physiological
opponent of ghrelin and is not a major regulator of satiety
signalling and gut motility.

A positive control showing that we were able to detect
changes in food intake was not included in the current
experiment. Nevertheless, in a previous study (De Smet et al.,
2006), using the same strain of ghrelin*/* and ghrelin~/~
mice, we have shown that ghrelin is able to stimulate both
food intake and gastric emptying in these mice in a dose-
dependent manner. Hence, these results emphasize that we
are able to detect changes in food intake in these mice, and
that in addition ghrelin™~ mice display an intact orexigenic
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and gastric motor-stimulating pathway. It is therefore highly
unlikely that the lack of effect observed with obestatin is
related to the fact that the mice have become insensitive to
anorexigenic peptides. We would rather conclude that our
negative findings are related to an absence of a physiological
role of obestatin. Although we have selected several doses of
obestatin, it cannot be excluded that a shift in sensitivity
to anorexigenic peptides may have occurred. However, it
should be stressed that also in ghrelin” T mice, obestatin at
doses effective in the study of Zhang et al. (2005) was
without effect.

Our observations in wild-type mice are in line with the
vast majority of previous studies, which failed to reproduce
the anorexigenic properties of obestatin as initially reported
by Zhang et al. (2005). Indeed, De Smet et al. (2007) showed
that obestatin, injected i.p. at a dose that was efficient in
Zhang’s report, did not affect food intake in fasted mice.
Similar findings were reported by Gourcerol et al. (2006) in
rats and mice. In addition these authors showed that
obestatin did not modify the inhibition of food intake
elicited by the satiety signal, cholecystokinin. Other studies
failed to reproduce the inhibitory effects on food intake after
intracerebroventricular injection of obestatin during either
acute or chronic treatment, a condition which was not tested
in the present study (Nogueiras et al., 2007; Samson et al.,
2007; Yamamoto et al., 2007).

Positive effects were observed with obestatin on food
intake only in five (Zhang et al., 2005; Bresciani et al., 2006;
Sibilia et al., 2006; Carlini et al., 2007; Lagaud et al., 2007) out
of 14 studies (Gourcerol et al., 2006, 2007; Seoane et al.,
2006; De Smet et al., 2007; Holst et al., 2007; Nogueiras et al.,
2007; Samson et al., 2007; Tremblay et al., 2007; Yamamoto
et al., 2007; Zizzari et al., 2007) and in some studies even
with restrictions. Indeed, Sibilia et al. (2006) showed that
intracerebroventricular infusion of obestatin significantly
decreased food consumption only in fed rats during the first
day of treatment, and that long-term administration of
obestatin did not affect body weight.

From the above findings it appears that differences in
species (rat/mouse), route of administration or feeding
condition cannot explain the negative findings. Also with
other anorexigenic peptides, such as PYY3_3¢, the majority of
studies failed to show robust, reproducible effects in rodents
in certain laboratories (Tschop et al., 2004), whereas the
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Figure 7 Interactions between obestatin and ghrelin on EFS-induced neural responses in fundic smooth-muscle strips from ghrelin™/* and
ghrelin™~ mice. Data shown are the tension (g mm™2) of the off-responses generated after continuous stimulation at 8 Hz of mouse fundic

strips after administration of saline, ghrelin (1 pM) or co-administration of ghrelin (1 uM) with obestatin (1 nM or 1 puMm). Results are the
mean *s.e.mean of eight mice from each genotype. P-values are calculated vs the vehicle response in each genotype. EFS, electrical field

stimulation.

effect could be observed in other laboratories and in humans
(Batterham et al., 2002; Halatchev et al., 2004; Degen et al.,
2005). Apparently the same story holds true for obestatin.

The effects of obestatin on gastrointestinal motility are less
well studied but are all negative. Gourcerol et al. (2006)
showed that in rats, obestatin (i.p.) did not influence gastric
emptying of a viscous non-caloric meal, nor did it delay the
gastric emptying induced by intraperitoneal injection of
cholecystokinin. Neither did obestatin (intravenous) affect
the phasic nor the tonic motility of the stomach. To prevent
rapid degradation of obestatin, Bassil ef al. (2007) studied the
effects of obestatin on gastric emptying of a liquid meal and
on small bowel motility during continuous infusion but
without result. Also in vitro, obestatin failed to affect the
contractility of mouse and rat smooth muscle strip prepara-
tions from stomach or small intestine under different
experimental conditions (De Smet et al.,, 2007). In the
present study we showed that also in ghrelin™/~ mice
obestatin does not affect gastric contractility in vitro.

Zhang et al. (2007) claimed that the timing of the
administration of obestatin relative to the presentation of
food is important and should be exactly 15 min. In addition,
Lagaud et al. (2007) showed that obestatin has an unusual
U-shaped dose-response curve in vivo and is only effective
over a narrow range of doses. In our food intake experiments,
food was made available immediately after injection of
obestatin, but not in our gastric emptying studies, where
mice received food exactly 15 min after injection of obesta-
tin. In addition, our doses were chosen within the active
range.

Zhang et al. (2005) showed that obestatin behaves as a
physiological antagonist and counteracts the effect of
ghrelin. In the present study, we reported that obestatin
was not able to counteract the pro-kinetic effect of ghrelin
in vivo on gastric emptying either in the wild type or in the
ghrelin ™/~ mice. However, the inability of obestatin to
reduce the pro-kinetic activity of ghrelin in vivo contrasts
with the in vitro findings. In both ghrelin*/* and ghrelin~/~
mice, obestatin at 1 uM, but not 1nM, tended to reduce the
excitatory response of ghrelin on neural responses in smooth

muscle strip preparations. Similar findings have been
reported in rats (Bassil et al., 2007). The reason for this
discrepancy between in vivo and in vitro experiments is
unclear. It is possible that the ability of obestatin to
antagonize ghrelin’s effect depends upon the relative con-
centrations of other orexigenic/anorexigenic factors at the
time of injection. In vivo this may be more relevant than
in vitro.

In the present study, the possibility that obestatin could
counteract the orexigenic effect of ghrelin was not evaluated
as we tested the effect of obestatin during the fasted state,
a condition during which ghrelin does not stimulate food
intake. Although Zizzari et al. (2007) showed that exogenous
obestatin per se did not modify food intake in fasted and fed
mice, these authors reported that obestatin can inhibit
ghrelin’s effects on food intake, but only in fed mice.

Furthermore, our data show that ablation of the ghrelin
gene did neither affect food intake nor gastric contractility
in vivo and in vitro. This suggests that endogenous ghrelin
rather plays a redundant role in the regulation of food intake
and gastric emptying and that its loss may be compensated
by other redundant inputs. Nevertheless, in a previous study,
we have shown that some subtle, age-dependent phenotypic
changes occur in ghrelin™/~ mice (De Smet et al., 2006).
Especially in young animals, endogenous ghrelin seems to be
involved in the selection of energy stores and in the
partitioning of metabolizable energy between storage and
dissipation as heat.

The effect of obestatin has not been tested yet in humans.
A recent study showed that fasted obestatin levels were lower
in obese patients, in patients with type 2 diabetes and in
patients with impaired glucose regulation, than in controls,
suggesting a role for obestatin in appetite regulation in these
patients (Guo et al., 2007; Huda et al., 2007; Qi et al., 2007).
However, contradictory findings were reported on the effect
of food intake on obestatin levels (Guo et al., 2007; Huda
et al., 2007). For a hormone postulated to affect food intake
acutely, clear changes in circulating concentrations post-
prandially are essential. Recently, the existence of obestatin
in mammalians was questioned again (Bang et al., 2007).
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These authors found no evidence for obestatin peptides,
circulating as distinct entities in the human and rat
circulation, or as a secretable hormone in rat tissues.

If obestatin does not play an important role in the
regulation of food intake and gastrointestinal motility, it
may have other physiological effects. Obestatin has been
shown to suppress drinking responses (Samson et al., 2007),
improve memory (Carlini et al., 2007), decrease growth
hormone secretion in vivo (Zizzari et al., 2007), regulate sleep
(Szentirmai and Krueger, 2006), activate cortical neurons
(Dun et al.,, 2006) and stimulate proliferation of retinal
pigment epithelial cells (Camina et al., 2007). In most cases
these findings represent single observations and further
studies are warranted to explore these effects, at least if the
existence of obestatin as a unique endogenous peptide can
be confirmed.
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